INTRODUCTION
============

Intussusception is a process where the bowel invaginates into the neighboring bowel lumen. It commonly causes gastrointestinal (GI) obstruction in children aged between 2 and 12 months, and is a frequent life-threatening acute abdominal emergency \[[@b1-ce-2017-026]\].

The incidence of recurrent intussusception ranges from 2% to 20%. Multiple recurrences of intussusception are associated with a pathological lead point \[[@b2-ce-2017-026],[@b3-ce-2017-026]\]. A lead point is a lesion or variation in the intestines that is trapped by peristalsis and dragged into a distal segment of the intestines, causing intussusception. A vascular malformation, polyp, tumor, hematoma, or Meckel's diverticulum can be a lead point of intussusception \[[@b4-ce-2017-026]\].

Heterotopic gastric mucosa (HGM) is a rare anomaly in the small bowel and originates from the vitello-intestinal tract. Although HGM occurs rarely in the jejunum, it may cause intussusception as a lead point in the jejunum \[[@b5-ce-2017-026]\].

Surgical treatment is usually recommended for recurrent intussusception to reduce the intussusception and resect the lead point \[[@b6-ce-2017-026]\]. All reported cases of jejunal intussusception due to jejunal HGM were treated with surgical resection of the lesion \[[@b5-ce-2017-026]\].

Herein, we report a case of jejunal HGM that caused recurrent intussusception and treated successfully using endoscopic resection.

CASE REPORT
===========

A 5-year-old girl was admitted to the emergency department owing to vomiting and abdominal pain for 2 weeks. She was born at 40 weeks (full term), weighing 2.4 kg, and received full vaccination up-to-date. Her medical and family histories were unremarkable. At admission, her height and weight were 116 cm and 20 kg, respectively. On physical examination, she had tenderness and rebound tenderness at the epigastric area. However, no mass was palpated on her abdomen. The laboratory findings revealed the following values: hemoglobin (Hb), 14.3 g/dL; hematocrit (Hct), 41.4%; white blood cells (WBC), 19,680/μL; and platelets, 464,000/mL. The C-reactive protein (CRP) level was slightly increased (0.33 mg/dL). Her stool Hb level was 201 ng/mL, although hematochezia or melena was not detected on rectal examination.

On abdominal ultrasonography (US), an intussuscepted inner segment was detected on the edematous outer bowel, at the left upper quadrant of the abdomen ([Fig. 1](#f1-ce-2017-026){ref-type="fig"}). Abdominal computed tomography (CT) revealed an intussusception at the proximal jejunal loops without a lead point ([Fig. 2](#f2-ce-2017-026){ref-type="fig"}). Three air reductions and one saline reduction were attempted. However, her symptoms recurred, and repeated US still detected jejunal intussusception. On laparoscopic examination for jejunal reduction and investigation of a lead point of intussusception, no lead point was detected. She still complained of intermittent abdominal pain 1 month after the laparoscopic examination. Capsule endoscopy was not performed owing to the risk of retention. Therefore, enteroscopy using a gastroscope (GIF-Q260; Olympus, Tokyo, Japan) was performed under fluoroscopic guidance and sedation. Enteroscopy revealed a few variable-sized polypoid lesions with erosions on the proximal jejunum. The largest lesion nearly obstructed the jejunal lumen ([Fig. 3](#f3-ce-2017-026){ref-type="fig"}). On histopathological examination of the tissues obtained via endoscopic biopsy, chronic inflammation was found without specific findings for diagnosis. After obtaining the histopathological result, we repeated the enteroscopy to remove the jejunal lesions. In the second enteroscopy, the total procedure time was 55 minutes, and moderate sedation was achieved using midazolam and propofol. During the procedure, a total of 6 mg of midazolam and 170 mg of propofol were used. After the enteroscopy, she recovered from the sedation without any complications.

Histopathological evaluation of the resected tissues showed a foveolar epithelium with a cystic change ([Fig. 4](#f4-ce-2017-026){ref-type="fig"}). On immunohistochemical staining, the polyps expressed MUC4, which is present in the normal gastric mucosa; MUC5AC, which is expressed in the foveolar cells of the body and the antrum; MUC6, which is expressed in the gastric antral and pyloric glands; and the focally expressed MUC2 marker \[[@b7-ce-2017-026]\]. However, it showed a negative expression for MUC1. Finally, the polyps were diagnosed as hyperplastic polyps arising from the HGM. Her symptoms did not recur within 1 year after the endoscopic treatment.

DISCUSSION
==========

Recurrent intussusceptions are rare, with an incidence rate of 10%. However, the recurrence rate is dramatically increased with the number of previous recurrences and ranges from 5.5% during the first recurrence to 37.5% during the third episode \[[@b8-ce-2017-026]\]. Several diseases such as Meckel's diverticulum, polyp, tumor, hematoma, vascular malformation, or HGM can result in intestinal intussusception \[[@b4-ce-2017-026],[@b5-ce-2017-026]\].

HGM can occur throughout the GI tract, up to the oral cavity down to the anorectum, including the airways, umbilicus, gallbladder, biliary tree, urinary bladder, and scrotum \[[@b9-ce-2017-026],[@b10-ce-2017-026]\]. HGM can either be congenital or acquired. Congenital HGM may occur in patches around the esophagus, Meckel's diverticulum, and intestinal duplications or as nodular masses in the duodenum. However, congenital isolated HGM distal to the ligament of Treitz is rare \[[@b5-ce-2017-026]\].

The clinical presentation varies and depends on the size and location of the HGM. HGM can form an intraluminal mass and cause airway or intestinal obstruction \[[@b11-ce-2017-026],[@b12-ce-2017-026]\]. It can serve as a lead point for the development of intussusception \[[@b13-ce-2017-026],[@b14-ce-2017-026]\].

Intestinal mucosal ulceration with GI bleeding is a known complication of HGM \[[@b15-ce-2017-026]\]. Intestinal perforation and fistulas to adjacent structures have also been described \[[@b16-ce-2017-026]\].

Radiological investigations such as US, contrast radiography of the upper GI tract, and CT may reveal intussusceptions or intraluminal polypoid lesions \[[@b17-ce-2017-026]\]. Contrast radiography of the upper GI tract and US demonstrated the obstruction and intussusception on the jejunal lesion in the present case.

Surgery is used to achieve the reduction of intussusception and to evaluate the lesion histopathologically. Surgery, including resection of the jejunal lesion and anastomosis of the healthy jejunal ends, has been considered as the treatment of choice \[[@b5-ce-2017-026]\]. It is especially recommended for the treatment of patients with recurrent intussusception \[[@b6-ce-2017-026]\]. In a review of reported cases of intussusception caused by HGM, all cases were managed using surgical methods such as surgical polypectomy or intestinal resection and anastomosis \[[@b5-ce-2017-026]\].

However, after surgical reduction of the intussusception, the overall recurrence rate was 8.2% \[[@b2-ce-2017-026]\]. In a case with recurrent ileal intussusception, an emergency surgery was performed to relieve the intussusception and resect the ileum, including the HGM, after two open reductions \[[@b1-ce-2017-026]\]. Therefore, an endoscopy, instead of a surgical treatment, can be performed to manage the lesion in intussusceptions recurring after surgical reduction as in our case.

Enteroscopy is useful for diagnosing and treating small bowel diseases in children. Yokoyama et al. reported 46 cases of enteroscopic polypectomy in patients with hereditary polyposis syndrome who were aged 18 years and younger \[[@b18-ce-2017-026]\]. Most procedures were successful, and only four patients had post-polypectomy bleeding and needed hemostatic therapy \[[@b18-ce-2017-026]\]. In a previous report, enteroscopic polypectomy did not result in severe complications in children younger than 16 years who had Peutz-Jeghers or Cowden syndrome \[[@b19-ce-2017-026]\]. Although enteroscopy in children seems to be safe, clinicians must recognize that this procedure is quite invasive and should be performed in selected patients with severe small bowel diseases \[[@b19-ce-2017-026],[@b20-ce-2017-026]\].

Before performing endoscopy in children, anxiety relief is needed to conduct a successful examination. The presence of parents is usually essential, and premedication with benzodiazepines, for example, can be used to reduce anxiety. General anesthesia or deep sedation is usually necessary; thus, physicians should be cautious, as children are more vulnerable to respiratory complications owing to their greater lung resistance \[[@b20-ce-2017-026]\].

This is the first case of recurrent jejunal intussusception due to HGM that was treated with endoscopic resection, although all previously reported cases were treated with surgical management. Therefore, physicians should consider performing enteroscopy for the diagnosis and treatment of lesions in patients with recurrent intussusception.
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![Abdominal ultrasonography shows an intussuscepted inner segment and edematous outer bowel in the left upper quadrant.](ce-2017-026f1){#f1-ce-2017-026}

![Abdominal computed tomography further localizes the intussusception in the proximal jejunal loops (arrow).](ce-2017-026f2){#f2-ce-2017-026}

![Endoscopic images of the polypoid lesions in the proximal jejunum. (A) The largest polyp almost completely fills the jejunal lumen. (B) Variable-sized polypoid mucosal lesions with erosions.](ce-2017-026f3){#f3-ce-2017-026}

![Histopathologic evaluation shows a foveolar epithelium and cystic change in the hyperplastic polyps arising from the gastric mucosa (Hematoxylin & eosin staining, ×20).](ce-2017-026f4){#f4-ce-2017-026}
